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I.  INTRODUCTION 


Sandy  beaches  typify  most  of  the  coastline  along  the  southeastern  United 
States.  These  beaches  represent  an  environment  of  high  stress  and  continued 
change  for  intertidal  marine  infauna.  As  a  result,  relatively  few  macro¬ 
invertebrate  species  inhabitat  the  intertidal  zone  as  compared  with  more 
stable  subtidal  areas.  On  beaches  of  the  southeastern  United  States, 
important  intertidal  species  include  several  haustoriid  amphipods,  the 
polychaete  Soolelepis  squamata ,  the  coquina  clam  Donax  variability }  and  the 
decapod  crustaceans  Emerita  talpoida  and  Oeypode  quadrat a  (Pearse  et  al., 

1942;  Croker,  1967,  1968;  Dexter,  1967,  1969;  Dorjes,  1972,  1977;  Howard  and 
Dorjes,  1972;  Roberts,  1974;  Calder  et  al.,  1976;  Matta,  1977).  Although 
these  organisms  are  common  on  open  ocean  beaches  of  South  Carolina, 
quantitative  studies  on  the  intertidal  beach  communities  between  North  Carolina 
and  Georgia  are  lacking.  Similarly,  subtidal  nearshore  benthic  communities 
have  been  examined  off  North  Carolina  and  Georgia  (e.g.,  Pearse  et  al. ,  1942; 

Day  et  al. ,  1971;  Frankenberg  and  l.eiper,  1977),  but  not  off  South  Carolina, 
with  the  exception  of  an  investigation  in  a  dredge  disposal  area  near 
Charleston  (Van  Dolah  et  al. ,  1982)  and  a  limited  assessment  of  the  fauna  in 
the  entrance  channel  at  Murrells  Inlet  (Calder  et  al.,  1976). 

Due  to  shoaling  problems  at  the  entrance  of  Murrells  Inlet,  an  important 
recreational  port  in  South  Carolina,  construction  of  two  rock  jetties  was 
initiated  in  1977.  Since  few  studies  have  quantitatively  investigated  the 
biological  impact  of  such  structures  on  nearby  areas  (Mulvihill  et  al.,  1980), 
a  biological  study  of  the  beach  and  nearshore  environments  was  also  initiated 
at  the  same  time.  Specific  goals  of  this  study  were  to: 

1.  Quantitatively  assess  the  intertidal  and  subtidal  macrobenthic 
communities  on  the  front  beaches  adjacent  to  Murrells  Inlet. 

2.  Describe  changes  in  those  communities  over  a  one-year  period  during 
jetty  construction  to  evaluate  seasonal  differences  as  well  as 
differences  associated  with  jetty  construction. 

3.  Assess  the  macrobenthic  communities  on  those  beaches  five  years 
after  jetty  construction  to  evaluate  any  long-term  differences 
attributable  to  jetty  construction. 

One  additional  component  of  this  biological  study  included  an 
investigation  of  colonization  and  community  development  of  algae,  macro¬ 
invertebrates  and  fishes  on  the  jetties.  Details  of  that  study  component 
are  provided  in  Volume  I  of  this  report. 


II.  DESCRIPTION  OF  THE  STUDY  AREA 


Murrells  Inlet,  located  on  the  northeastern  coast  of  South  Carolina, 

USA  (Fig.  1),  is  a  comparatively  small  coastal  system  characterized  by  ocean 
beaches,  sand  and  mud  flats,  intertidal  shellfish  beds,  and  expanses  of 
saltmarshes  intersected  by  shallow  tidal  creeks.  Salinities  are  generally 


7 


i  showing  sampling  transects  with  the  location  of  beach  and  nearshore  stations  sampled 
Murrells  Inlet,  South  Carolina. 


high  and  stable  because  of  the  lack  of  either  a  river  system  flowing  into 
the  inlet  or  contact  with  the  Atlantic  Intracoastal  Waterway.  Water 
temperatures  are  variable,  being  dependent  on  the  season,  and  tides  are 
semidiurnal  with  a  mean  tidal  range  of  1.4  m  (National  Ocean  Survey,  1981). 

At  its  entrance,  Murrells  Inlet  is  flanked  by  Garden  City  Beach  to  the 
northeast  and  Huntington  Beach  to  the  southwest  (Fig.  1).  The  sediments  of 
these  beaches  and  adjacent  nearshore  areas  consist  primarily  of  medium  to 
fine  quartz  sand  with  varying  amounts  of  sand-size  shell  fragments  (see 
Section  IV. lb).  The  intertidal  zone  covers  a  horizontal  distance  of 
approximately  30-40  m  on  Garden  City  Beach  and  55  m  on  Huntington  Beach  in 
the  areas  investigated.  Although  exposed  to  the  open  ocean,  wave  energy  is 
moderate  on  these  beaches  because  waters  are  shallow  for  a  considerable 
distance  offshore. 


Because  Murrells  Inlet  is  intensively  utilized  as  the  home  port  for  a 
growing  number  of  commercial  and  recreational  fishing  boats,  there  was  a  need 
to  stabilize  the  entrance  channel  to  the  inlet.  In  October  1977,  construction 
began  on  two  quarrystone  jetties,  located  on  the  north  and  south  sides  of  the 
inlet  entrance  (Fig.  1).  The  north  jetty,  which  extends  1020  m  into  the 
ocean,  was  completed  by  February  1979.  The  landward  portion  of  this  jetty 
includes  a  4ll-m  weir  section  (Fig.  1)  designed  to  allow  sand  to  bypass  the 
jetty  and  settle  into  a  dredged  deposition  basin,  instead  of  moving  around 
the  jetty  and  creating  shoals  at  the  entrance  channel.  Construction  on  the 
south  jetty,  which  extends  1011  m  seaward,  began  in  February  1979  and  was 
completed  by  May  1980.  This  jetty  has  no  weir  section  and  is  topped  with  an 
asphalt  walkway. 


III.  MATERIALS  AND  METHODS 


1 .  Station  Locations  and  Sampling  Periods 

For  the  initial  phase  of  the  study  (1977-78),  three  transects  near  the 
entrance  of  Murrells  Inlet  were  sampled  seasonally  (i.e.,  November,  February, 
May,  August).  Transect  I  (HI01-HS03)  extended  offshore  from  Huntington  Beach 
and  served  as  a  control  for  comparison  with  Transects  II  (SI01-SS03)  and 
Til  (NI01-NS03) ,  which  were  located  on  Garden  City  Beach  and  paralleled  both 
sides  of  the  proposed  north  jetty  location  (Fig.  1). 

Sampling  was  repeated  along  Transects  II  and  III  during  the  summer  and 
fall  of  1982;  however,  Transect  I  was  not  included  in  this  follow-up  phase 
of  the  study.  Considerable  shoaling  had  occurred  off  Huntington  Beach  after 
completion  of  the  south  jetty,  and  the  development  of  intertidal  sand  bars 
in  this  vicinity  rendered  subtidal  stations  HS01-HS03  inaccessible  by  boat. 
Additionally,  intertidal  stations  on  this  transect  could  not  be  relocated  in 
1982  due  to  radical  changes  in  the  beach  profile  and  the  construction  of  an 
access  road  to  the  south  jetty.  For  these  reasons,  new  control  stations 
were  established  in  1982  which  were  located  north  of  the  jetties,  beyond 
the  area  influenced  by  beach  renourishment  that  occurred  during  jetty 
construction.  These  new  control  transects  (Transects  IV  and  V;  Fig.  1)  were 
more  representative  of  undisturbed  areas  than  the  obviouslv  altered  stations 


on  Transect  I.  Selection  of  two  control  transects  was  intended  to  provide 
an  indication  of  the  natural  variability  in  undisturbed  communities. 


Three  intertidal  and  three  subtidal  stations  were  chosen  on  each 
transect.  Intertidal  stations  were  located  with  reference  to  permanent 
landmarks  near  mean  high  water  (MHW) ,  mean  tide  ’evel  (MTL) ,  and  mean  low 
water  (MLW).  Subtidal  stations  were  located  using  fixed  landmarks  ashore 
and  included  one  station  adjacent  to  the  beach  in  depths  of  1-2  m  (nearshore), 
one  in  depths  of  2-3  m  (midshore),  and  one  in  depths  of  4-5  m  (offshore) 
on  each  transect. 

Two  additional  stations  (XS03,  YS03)  were  also  sampled  during  both 
seasons  of  1982  for  further  "control"  comparisons  with  the  jetty  stations 
SS03  and  NS03.  These  sites  were  in  depths  equivalent  to  the  other  offshore 
stations,  and  were  located  approximately  1.5  km  north  of  the  jetties  (Fig.  1) . 
The  stations  were  added  because  muddy  sediments  were  observed  at  the  control 
stations  CS03  and  GS03,  but  not  at  stations  SS03,  NS03,  XS03  or  YS03.  Data 
obtained  from  samples  at  YS03  and  XS03  were  substituted  for  data  from  CS03 
and  GS03  in  the  interpretation  and  analyses  presented  in  this  report,  with 
the  exception  of  cluster  analysis  (see  Section  IV. 2b). 


Sampling  Methods 


Three  replicate  samples  were  collected  at  all  stations  during  each 
seasonal  visit.  Rarefaction  curves  (cumulative  species  number  versus  number 
of  replicates)  based  on  previous  studies  of  beach  and  nearshore  subtidal 
areas  in  South  Carolina  indicated  that  this  number  of  replicates  was  suffi¬ 
cient  to  characterize  species  number  (Calder,  unpublished).  Intertidal 
samples  of  0.05  m^  and  11  cm  in  depth  were  taken  using  a  quadrat  frame  and 
shovel.  Subtidal  samples  were  collected  using  a  0.10-m^  modified  Van  Veen 
grab.  All  samples  were  gently  washed  on  a  0.5-mm-mesh  sieve  to  remove 
excess  sediment  and  preserved  in  a  10%  formaldehyde-seawater  solution  with 
rose  bengal  stain.  In  the  laboratory,  macrofaunal  organisms  sorted  from 
the  samples  were  preserved  in  70%  isopropanol,  identified  to  the  lowest 
taxon  possible,  and  counted. 


Samples  for  sediment  analysis  were  collected  at  all  stations  during  the 
first  four  seasons  of  benthic  sampling.  In  the  laboratory,  the  percentage 
of  shell  hash  in  the  sediments  was  determined  by  digestion  of  calcium 
carbonate  with  HC1,  and  the  remaining  quartz  fraction  was  sieved  for  30 
minutes  on  a  Ro-Tap  machine  using  a  \  0-unit  nest  of  Tyler  screens.  During 
the  follow-up  study  in  1982,  sediment  texture  and  composition  was  evaluated  only 
qualitatively  during  sampling  and  subsequent  sieving. 

Samples  For  measurement  of  water  temperature  and  salinity  were  collected 
at  1  ra  below  the  surface  and  0.3  m  above  the  bottom  during  each  sampling 
interval  at  the  innermost  and  outermost  subtidal  stations  of  all  transects. 
Temperatures  were  read  directly  from  a  stem  thermometer  mounted  in  a  Van 
Dorn  bottle,  or  by  using  a  Yellow  Springs  Instrument  Company  Model  33  S-C-T 
meter.  Salinity  samples  were  returned  to  the  laboratory  and  analyzed  using 
a  Beckman  RS7B  induction  salinometer. 


Analyses  of  community  structure  were  undertaken  using  several  equations. 
Species  diversity  was  measured  using  Shannon's  formula  (Pielou,  1977): 


log2 


H'  =-Z 

pi  z  pi 

where  H'  is  the  diversity  in  bits  of  information  per  individual,  and  p^ 
equals  ni/N  or  the  proportion  of  the  sample  belonging  to  the  ith  species. 
Species  richness  was  calculated  on  the  basis  of  the  formula: 


SR 
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InN 


where  s  is  the  number  of  species  and  InN  is  the  natural  logarithm  of  the 
total  number  of  individuals  of  all  species  in  the  sample.  Evenness,  a  measure 
of  the  distribution  of  individuals  among  the  various  species,  was  measured  by: 


log2s 

where  H'  is  the  species  diversity  and  s  is  the  number  of  species. 

A  cluster  analysis  of  faunal  similarity  was  undertaken  on  the  data  using 
the  Bray-Curtis  similarity  coefficient  on  log-transformed  abundance.  The 
Bray-Curtis  coefficient  is  defined  by  Boesch  (1977)  as: 

2  E  min  (Xj_j,  X^) 

i _ 

Sjk  -  E  (X  +  Xlk) 

i  J 

Clustering  was  done  using  flexible  sorting  with  8  =  -0.25  (Lance  and  Williams, 
1967).  Both  normal  (site  group)  and  inverse  (species  group)  analyses  were 
performed  on  the  data  obtained  during  the  initial  phase  of  this  study 
(1977-78).  The  resulting  dendrograms  were  evaluated  using  a  variable 
"stopping  rule"  (Boesch,  1977)  in  order  to  form  groups  of  stations  and  species 
Those  groups  were  then  subjected  to  nodal  analysis  (Lambert  and  Williams, 

1962)  and  their  coincidence  was  expressed  by  graded  constancy  and  fidelity. 
Constancy  expresses  the  frequency  with  which  species  of  a  particular  group  are 
found  in  a  given  collection  group  and  fidelity  measures  the  degree  to  which 
species  are  restricted  to  a  particular  collection  group.  Only  normal  (site 
group)  analyses  were  performed  on  1982  data  since  these  analyses  were  only 
intended  to  assess  changes  in  station  similarity  that  were  attributable  to 
jetty  effects. 

To  avoid  confusion  in  interpreting  the  cluster  analysis,  rare  species 
which  occurred  at  fewer  than  three  stations  and  accounted  for  ^1%  of  the 
total  number  of  individuals  were  deleted  from  the  data  set.  Specimens  of 
indeterminate  Identity  were  also  deleted,  except  in  those  cases  where  they 
could  be  consistently  recognized  as  being  unique  species. 


IV.  RESULTS  AND  DISCUSSION 


1.  Environmental  Parameters 


a.  Hydrographic  Conditions 

Surface  and  bottom  water  temperatures  at  the  subtidal  stations 
varied  widely  from  season  to  season  (Table  1).  South  Carolina  experienced 
an  unusually  cold  winter  in  1977-78  (Purvis,  1978),  and  water  temperatures 
in  the  Murrells  Inlet  area  during  February  (6.0-8. 4°C)  reflected  the  cold 
weather.  Water  temperatures  had  risen  significantly  by  May  of  1978  (18.2- 
20. 8°C)  and  were  highest  during  August  of  both  1978  and  1982  (27. 5-28. 7°C) . 
Little  evidence  of  thermocline  development  was  apparent  from  the  data, 
indicating  that  waters  at  these  shallow  stations  were  well  mixed.  Differences 
from  station  to  station  during  a  given  sampling  interval  were  also  relatively 
minor,  and  reflected  normal  daily  variations. 

Salinities  fluctuated  little  and  were  in  the  euryhaline  range  (30-40 
/oo)  at  all  stations  throughout  the  study  (Table  1).  Values  were  Lowest  in 
February  1978  (31.9-32.4  °/oo)  and  highest  in  August  of  that  year  (35.3- 
35.4  °/oo).  As  with  temperature,  salinity  differences  were  generally 
negligible  from  surface  to  bottom  and  from  station  to  station  on  a  given  date. 
Similar  salinity  observations  were  recorded  from  the  Murrells  Inlet  area 
during  May  of  1975  by  Calder  et  al.  (1976).  They  observed  a  range  in 
salinity  of  33.1-34.0  °/oo,  and  did  not  detect  a  norizontal  salinity  gradient 
in  waters  of  the  area.  A  difference  of  less  than  0.4  °/oo  salinity  was 
reported  from  a  station  located  approximately  1.6  km  offshore  to  another  at 
the  head  of  Main  Creek  near  the  town  of  Murrells  Inlet.  Ref ractometer 
readings  during  1982  indicated  that  salinities  that  year  were  in  the  same 
range  as  those  previously  recorded  during  equivalent  seasons  of  the  1977-78 
sampling  period. 

b.  Sediment  Characteristics 


Sediments  at  the  18  stations  sampled  during  1977-78  consisted 
entirely  of  sand  and  shell,  with  no  measurable  quantities  of  either  silts  or 
clays  being  present.  Considerable  variability  was  noted  with  respect  to 
sand  grain-size  and  carbonate  content  (Appendix  A),  although  several  trends 
were  apparent.  Intertidally,  sediments  were  usually  finest  and  carbonate 
content  lowest  at  the  high-tide  stations.  However,  finer  sediments  appeared 
to  move  in  at  stations  SI02  and  SI03  after  November  1977,  due  to  sheltering 
as  jetty  construction  proceeded  seaward.  Sands  were  coarser  and  generally 
contained  a  greater  percentage  of  CaC03  on  Transects  II  and  III  (Garden  City 
Beach)  than  on  Transect  I  (Huntington  Beach).  Sands  also  tended  to  be 
coarser  on  the  beaches  during  autumn,  and  especially  winter,  than  in  the 
spring.  Subtidally,  sediments  tended  to  be  coarser  in  spring  than  during 
autumn  and  winter.  Finally,  the  mean  grain-size  was  generally  larger  in 
samples  from  intertidal  stations  than  from  subtidal  stations. 

Qualitative  observations  of  sediments  in  1982  grab  and  quadrat  samples 
indicated  similar  patterns  to  those  noted  above.  On  all  four  transects, 
sediments  at  the  high-tide  stations  were  fine  sand  with  relatively  little 


shell  hash.  Sediments  were  generally  coarser  at  the  lower  intertidal  levels, 
although  fine  sands  were  also  present,  and  the  samples  contained  a  moderate 
to  large  amount  of  shell  hash.  Subtidal  sites  were  usually  represented  by 
sandy  sediments  of  fine  to  medium  grain-size  with  small  to  moderate  amounts 
of  shell  hash.  Stations  SS02,  SS03,  CS03,  and  GS03  were  exceptions  to  this 
pattern.  Sediments  at  SS02  and  SS03  were  coarser  than  at  the  other  sites, 
especially  at  station  SS03,  where  only  very  coarse  sand  with  a  lot  of  shell 
hash  was  observed.  The  strong  tidal  currents  on  the  channel  side  of  the 
jetty  obviously  removed  fine  sediments  from  the  bottom  at  these  sites. 
Sediments  at  stations  CS03  and  GS03  were  quite  muddy  compared  to  all  other 
stations,  which  had  clean  sands  with  little  or  no  evidence  of  silts  or  clays. 
Additional  qualitative  samples  were  taken  at  several  locations  north  of 
these  transects  in  similar  depths.  Those  samples  indicated  that  muddy 
sediments  were  prevalent  in  the  4-  to  5-m  depth  zone  even  farther  north  than 
the  Kingfisher  Inn  Pier  at  Garden  City.  As  a  result,  the  additional  stations 
(XS03,  YS03)  were  sampled  in  both  seasons  (Fig.  1).  Sediments  at  these 
latter  sites  were  more  similar  to  those  noted  at  NS03,  where  clean  sand  of 
fine  to  moderate  grain-size  was  present. 

2 .  Benthic  Community 

a.  Initial  Changes  During  Jetty  Construction  (1977-78) 

We  collected  223  species  of  benthic  macroinvertebrates  at  the  18 
stations  sampled  during  1977-78.  Collections  from  subtidal  stations 
contained  205  species,  whereas  those  from  intertidal  stations  yielded  88 
species.  Polychaetes  dominated  the  fauna,  both  in  terms  of  species  (Table 
2)  and  numbers  of  individuals  (Table  3).  Together  with  amphipods  and 
pelecypods,  they  accounted  for  more  than  95%  of  the  individuals  and  70%  of 
the  species.  The  10  most  abundant  species,  comprising  nearly  82%  of  the 
fauna,  were  Spiophanes  bombyx,  Scolelepis  squamata,  Protohaustoriua 
deichmannae ,  Donax  variabilis,  Acanthohaustorius  millsi,  Neohaustorius 
schmitzi ,  Tellina  sp.,  Ensis  directus ,  Platyischnopidae  A,  and  Parahaustorius 
longimerus.  Complete  listings  of  all  organisms  collected  at  each  station 
are  provided  in  Appendices  B-D. 

(1) .  Intertidal  Community  Composition 

The  spionid  Soolelepis  squamata  accounted  for  80%  of  all 
polychaetes  at  the  intertidal  stations  and  was  present  throughout  the  year. 
This  species  was  especially  abundant  at  the  middle  and  lower  intertidal 
stations  in  winter  and  spring  on  all  three  transects  (Fig.  2).  The  only 
other  polychaete  represented  by  substantial  numbers  in  the  intertidal  zone 
was  another  spionid,  Spiophanes  bombyx.  This  species  was  absent  from 
intertidal  samples  during  November,  but  was  present  in  February  (Fig.  2) 
and  numerically  co-dominant  with  S.  squamata  at  stations  SI02  and  SI03. 

During  May  and  August,  S.  bombyx  was  present  only  at  SI03. 

Haustoriid  amphipods  were  well  represented  in  the  intertidal  zone. 
Neohaustorius  schmitzi  was  the  most  abundant,  accounting  for  77%  of  the 
total  number  of  amphipods  collected  at  beach  sites.  Densities  of  N. 
schmitzi  were  lowest  in  November  and  highest  during  February  and  May  (Fig.  2). 
This  species  was  most  prevalent  at  middle  and  lower  intertidal  stations. 
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Table  2.  Number  of  species  representing  each  of  the  major  macroinvertebrate 
taxa  in  intertidal  and  subtidal  samples  collected  from  Murrells 
Inlet  during  1977-78. 


Taxon 

No.  Species 
Intertidally 

No.  Species 
Subtidally 

No.  Species 
Both  Areas 
Combined 

Percent 
of  Total 

Cumul. 

Percent 

Polychaeta 

25 

83 

89 

39.91 

39.91 

Amphipoda 

25 

31 

38 

17.04 

56.95 

Pelecypoda 

13 

27 

30 

13.45 

70.40 

Decapoda 

4 

17 

17 

7.62 

78.02 

Gastropoda 

2 

12 

12 

5.38 

83.40 

Isopoda 

5 

8 

10 

4.48 

87.88 

Echinodermata 

3 

6 

6 

2.69 

90.57 

Cumacea 

5 

5 

5 

2.24 

92.81 

Mysidacea 

1 

4 

4 

1.79 

94.60 

Anthozoa 

0 

2 

2 

0.90 

95.50 

Hydroida 

1 

1 

1 

0.45 

95.95 

Turbellaria 

1 

1 

1 

0.45 

96.40 

Rhynchocoela 

1 

1 

1 

0.45 

96.85 

Brachiopoda 

1 

1 

1 

0.45 

97.30 

Oligochaeta 

0 

1 

1 

0.45 

97.75 

Tanaidacea 

0 

1 

1 

0.45 

98.20 

Hemichordata 

1 

1 

1 

0.45 

98.65 

Ascidiacea 

0 

1 

1 

0.45 

99.10 

Cephalochordata 

0 

1 

1 

0.45 

99.55 

Unknown  Taxon 

0 

1 

1 

0.45 

100.00 

TOTAL 


88 


205 


223 
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Table  3.  Numbers  of  individuals  of  each  of  the  major  macroinvertebrate  taxa 
in  intertidal  and  subtidal  samples  collected  from  Murrells  Inlet 
during  1977-78. 


Taxon 

No.  Individuals 
Intertidally 

No.  Individuals 
Subtidally 

Total 

Numbers 

Percent  of 
Total  Fauna 

Cumul. 

Percent 

Polychaeta 

4899 

18253 

23152 

61.00 

61.00 

Amphipoda 

2239 

6166 

8405 

22.15 

83.15 

Pelecypoda 

1546 

3082 

4628 

12.19 

95.34 

Decapoda 

60 

237 

297 

0.78 

96.12 

Cumacea 

31 

243 

274 

0.  72 

96.84 

Isopoda 

64 

161 

225 

0.59 

97.43 

Rhynchocoela 

21 

169 

190 

0.50 

97.93 

Tanaidacea 

0 

146 

146 

0.39 

98.32 

Lchinodermata 

5 

135 

140 

0.37 

98.69 

Hydroida 

62 

33 

95 

0.25 

98.94 

Oligochaeta 

0 

89 

89 

0.23 

99.17 

Anthozoa 

0 

81 

81 

0.21 

99.38 

Mysidacea 

2 

77 

79 

0.21 

99.59 

Gastropoda 

3 

73 

76 

0.20 

99.79 

Unknown  Taxon 

0 

52 

52 

0.14 

99.93 

Turbellaria 

1 

10 

11 

0.03 

99.96 

Ascidiacea 

0 

5 

5 

0.01 

99.97 

Hemichordata 

2 

1 

3 

0.01 

99.98 

Brachiopoda 

1 

1 

2 

0.01 

99.99 

Cephalochordata 

0 

2 

2 

0.01 

100.00 

TOTAL 


8936 


29016 


37932 


Two  other  haustoriids  that  were  found  in  substantial  numbers  in  the  low 
intertidal  zone  on  Transects  II  and  III  were  Aaanthohaustorius  rrrillsi  and 
Parahaustorius  longimerus. 


Thirteen  species  of  pelecypods  were  collected  intertidally,  but  only  the 
coquina  clam  Donax  variabilis  was  numerically  abundant  (Table  4).  This 
species  was  generally  more  prevalent  in  samples  from  Transect  I  than  from 
Transects  II  and  III  (Fig.  2).  Specimens  were  collected  intertidally 
throughout  the  year,  but  largest  numbers  were  present  in  May  samples.  Maximum 
densities  were  found  at  HI03  in  May,  and  densities  declined  on  all  three 
transects  between  May  and  August. 

( 2 ) .  Subtidal  Community  Composition 

Spiophanes  bombyx  was  numerically  dominant  at  subtidal  stations, 
accounting  for  about  45%  of  the  total  subtidal  fauna  (Table  5)  and  more  than 
36%  of  the  macroinvertebrates  from  all  intertidal  and  subtidal  stations 
combined.  This  spionid  underwent  large  seasonal  fluctuations  in  abundance 
due  to  juvenile  recruitment  (Fig.  3).  Densities  at  most  stations  increased 
substantially  between  November  and  February,  with  most  of  the  specimens 
collected  being  quite  small.  Furthermore,  the  average  size  of  S.  bombyx 
increased  over  subsequent  sampling  periods.  Numbers  of  S.  bombyx  were 
typically  highest  at  the  outermost  stations  on  Transects  II  and  III  and  at 
all  three  Huntington  Beach  stations  (Fig.  3),  where  sediments  were  mostly 
fine  sand. 

The  polychaete  Saolelepis  squamata  was  also  abundant  subtidally, 
especially  during  the  winter.  This  species  was  moderately  numerous  in  May, 
and  infrequent  in  samples  taken  during  August  and  November  (Fig.  3). 

Maximum  densities  of  S.  squamata  occurred  at  the  shallow  subtidal  stations, 
and  few  specimens  were  collected  at  the  deepest  stations  of  each  transect. 

Six  species  of  amphipods  (Protohaustorius  deiahmannae,  Aaanthohaus¬ 
torius  nrillsi ,  Platyischnopidae  A,  Bathyporeia  parkeri,  Parahaustorius 
longimerus ,  and  Rhepoxynius  epistomus )  were  common  throughout  the  year  at 
subtidal  stations  (Fig.  3).  Protohaustorius  deiohmannae  was  most  abundant, 
and  frequently  dominant,  at  two  of  the  subtidal  stations  nearest  the  beach 
(NS01,  HS01).  Maximum  numbers  of  this  species  were  observed  in  spring 
samples  at  HS01.  Parahaustorius  longimerus  was  also  common  at  nearshore 
stations,  particularly  on  Transects  II  and  III,  but  was  absent  at  the  outer¬ 
most  station  on  each  transect.  Aaanthohaustorius  millsi  and  Bathyporeia 
parkeri  were  most  prevalent  at  midshore  stations  on  each  subtidal  transect, 
and  A.  millsi  was  the  numerically  dominant  macroinvertebrate  at  all  subtidal 
stations  of  Transect  I  during  November.  Bathyporeia  parkeri  was  frequently 
observed  in  winter  and  spring  samples  but  was  scarce  in  August  samples, 

Platyischnopidae  A  occurred  in  greatest  numbers  at  midshore  and  off¬ 
shore  stations.  More  specimens  of  this  species  were  collected  during 
February  than  any  other  sampling  interval.  The  phoxocephalid  Rhepoxynius 
epistomus  was  also  more  frequent  at  midshore  and  offshore  stations  than 
elsewhere. 


Table  4 


Numbers  of  individuals  and  ranked  abundance  of  dominant  macro¬ 
invertebrate  species  collected  at  nine  intertidal  stations  at 
Murrells  Inlet  during  1977-78.  (Only  species  comprising 
_>  1%  of  the  total  number  collected  are  presented.) 


Rank 


MHW 

MTL 

MLW 

Total 

%  of 
Fauna 

Cumul. 

% 

by 

Number 

. '  .v> 1  c'' ' r-  lyjuamata 

11 

2223 

1680 

3914 

43.8 

43.8 

1 

\)J  u'  toi^ i is  sobjni  tz  i 

7 

1201 

520 

1728 
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63.1 

2 
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5 
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733 

1361 

15.2 

78.3 

3 

>;  >:  bonbj^ 

3 

69 
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729 

8.2 

86.5 

4 

fu Igitno 

0 

24 
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168 

1.9 

88.4 

5 
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0 

40 
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6 
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0 

21 
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1.8 

92.0 

7 

Others  (81  species) 

18 
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352 

713 

8.0 

100.0 

- 

(V 
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Figure  3.  Seasonal  abundance  of  dominant  macroinvertebrates  at  nearshore, 

midshore,  and  offshore  subtidal  stations  along  the  three  transects 
sampled  during  1977-78.  Vertical  scales  are  iogar i tlirii e . 


Three  species  of  pelecypods  were  also  common  subtidally.  Donax 
variabilis  was  present  almost  exclusively  at  nearshore  and  midshore  sites. 
Large  numbers  of  juveniles  were  present  in  samples  from  February,  but  this 
species  was  scarce  in  subtidal  samples  by  May.  This  decline  may  reflect  a 
migration  into  the  intertidal  zone,  since  substantial  increases  in  density 
were  observed  between  February  and  May  at  most  middle  and  lower  intertidal 
stations  (Fig.  2).  In  contrast  to  D.  variabilis,  the  razor  clam  Ensis 
directus  was  collected  primarily  in  fine  sands  offshore.  Length-frequency 
relationships  indicated  that  a  singie  spawning  of  E.  directus  occurred  during 
the  study,  with  the  first  recruits  collected  in  high  densities  during 
February.  A  third  pelecypod,  Teltina  sp. ,  appeared  to  spawn  at  approximately 
the  same  time  as  E.  directus  and  was  also  prevalent  at  offshore  stations. 

(3) .  Community  Structure 

Differences  in  species  numbers  and  overall  faunal  density 
occurred  along  the  length  of  each  transect  (Table  6).  The  fauna  was  scarce 
at  all  high  intertidal  stations,  with  maximum  number  of  species  at  this  level 
being  five,  and  overall  densities  never  exceeding  10.7  individuals  per  0.1  m^ . 
Species  numbers  and  species  richness  increased  seaward  along  each  transact, 
with  abrupt  changes  occuning  between  MHW  and  MTL.  A  substantial  increa.se 
in  faunal  richness  was  also  noted  between  intertidal  and  subtidal  stations 
on  Transects  I  and  III;  however,  this  difference  was  less  marked  on 
Transect  II  (Table  6).  Midshore  and  offshore  stations  typically  had  the 
greatest  number  of  species  on  each  transect. 

Species  diversity  (H'),  evenness  (J'),  and  species  richness  (SR)  varied 
considerably  from  season  to  season  at  a  given  station  (Table  6),  probably  re¬ 
flecting  the  different  reproductive  periodicities  of  several  dominant  species. 
Diversity  was  generally  lowest  in  samples  from  the  high  intertidal  stations 
and  in  samples  with  unusually  high  faunal  densities  (i.e..  May  samples  at 
NI02  and  NI03,  February  sample  at  NS03)  which  were  dominated  by  a  single 
species.  The  highest  diversity  was  noted  at  offshore  sites  on  Transects  II 
and  III,  and  at  the  midshore  site  on  Transect  I.  Despite  the  temporal 
differences  observed  in  species  diversity,  consistent  seasonal  patterns  were 
not  clearly  reflected  by  these  indices. 

Four  station  groups  were  chosen  from  the  normal  cluster  analysis  (Fig. 

4).  Croup  1  consisted  of  the  three  MHW  intertidal  stations,  all  of  which 
lacked  a  characteristic  and  persistent  suite  of  macroinvertebrate  species, 
and  which  were  generally  represented  by  very  few  species  and  individuals. 

The  internal  similarity  of  this  group  was  lower  than  other  groups,  with  SI01 
being  least  similar  to  all  other  intertidal  stations.  Samples  from  two 
seasons  at  this  station  contained  no  organisms  (Table  6),  and  only  five 
animals  were  collected  there  during  the  entire  study.  Three  of  those  five 
specimens  were  Talorchestia  mzgaloi  hilalna,  a  talitrid  amphipod  that  is 
generally  restricted  to  the  higher  intertidal  level  of  sandy  beaches 
(Bousfield,  1973).  Although  this  species  was  deleted  prior  to  computation 
of  similarity,  its  presence  illustrates  an  .affinity  to  the  high  intertidal 
level,  and  for  this  reason  SI01  was  included  with  the  other  higher  intertidal 
stations  to  form  Croup  1. 
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offshore  nearshore  and  middle  8t  lower  high 
subtidal  midshore  subtidal  .  intertidal  intertidal 


l’he  remaining  intertidal  stations  formed  Group  2  (Fig.  4).  This  group 
had  closer  resemblance  to  the  high  intertidal  stations  than  to  the  subtidal 
stations.  Inspection  of  the  matrix  of  similarity  values  revealed  that 
resemblance  between  middle  and  lower  intertidal  levels  on  Transects  I  dud 
Ill  ( i . e .,  between  HI02  and  HI03,  and  between  NI02  and  NI03)  was  greater  than 
between  equivalent  levels  on  different  transects.  However,  such  a  strong 
resemblance  was  not  apparent  between  the  middle  and  lower  intertidal  station 
on  Transect  II  (SI02  and  SI03),  which  were  largely  sheltered  from  wa-e 
exposure  by  the  jetty. 

Subtidal  stations  formed  two  groups,  both  dissimilar  to  intertidal 
stations.  These  groups  differed  from  one  another  primarily  as  a  fuiai i  ,, 
their  distance  from  shore.  Group  3  was  composed  of  midshore  and  nears!,  i 
stations,  and  offshore  stations  comprised  Group  4  (Fig.  4). 

Inverse  cluster  analysis  of  the  92  species  remaining  afte.  data  i »  do 
lion  (see  Methods)  resulted  in  the  selection  of  11  species  groups  (1  d<le  , 
whose  hierarchical  arrangement  is  illustrated  in  Fig.  5.  Nodal  diagrams  , 
constancy  and  fidelity  (Fig.  5)  indicate  distinct  distribution  patterns  io. 
most  of  these  species  groups. 

Species  groups  A,  R,  C,  and  D  were  frequent  (i.e.,  had  high  constancy, 
at  offshore  stations  (Group  4)  and  were  also  moderately  to  highly  restrict 
(faithful)  to  those  stations  (Fig.  5).  Group  E  was  moderately  constant  in 
both  subtidal  station  groups,  hut  was  not  particularly  faithful  to  either 
group.  While  the  species  comprising  Groups  A  through  E  were  characterise i 
of  the  deeper  subtidal  stations,  they  were  not  especially  abundant  there, 
and  none  contributed  as  much  as  1%  of  the  total  number  of  individuals 
collected  subtidally. 

Species  in  Groups  H  through  K,  on  the  other  hand,  were  abundant  in  the 
subtidal  zone,  and  Group  .J  was  comprised  of  the  most  dominant  species. 

These  included  Saolc  it  j.  ' a  i-j’Uix  variability,  S[  iiK)hauai:  bam! -ax, 

A< i- ik t >iaha t-rrmr  mill.'-',  Para-  and  Pavaha.ua toviua  Unui imam 

ill  of  which  were  tai^ly  ubiquitous  at  all  but  the  highest  intertidal  level 
Numerically  dominant  species  which  clustered  into  Group  H  included 
■■  ■'  •  -  y; . at  . :’e,' rt'Ustomue,  and  Platv ischnop i da*  A  . 

and  the  dominant  subt  idal  species  Ago  V  riraetus  and  Bari  .-,  r  i  i  ;  c-.T’’ 
were  found  in  Gr, ups  i  and  K,  respectively. 

Species  groups  H,  T,  J,  and  K  were  highly  constant  at  subt i  i  , I  stations 
(Fig.  b),  and  Group  .J  was  highly  constant  at  lower  and  middle  intertidal 
stations  as  well.  Unlike  species  in  previously  mentioned  subtidal  groups 
(A  through  E) ,  those  of  Groups  H  through  K  were  ubiquitous  throughout  the 
subtidal  zone.  As  a  consequence,  their  fidelity  was  generally  low  for 
subtidal  station  groups,  with  the  exception  of  Group  I,  a  Large  assemblage 
which  was  more  restricted  to  the  deeper  offshore  stations  (Fig.  5). 

Group  F  consisted  of  species  which  were  frequently  collected  at  middle 
and  lower  intertidal  stations  and  which  were  largely  restricted  to  those 
stations  (Fig.  5).  This  group  was  the.  only  assemblage  which  exhibited  a 
distinct  intertidal  preference,  and  consisted  of  one  isopod  species,  one 
do  apod  species,  and  four  haustoriid  amphipod  species,  including 


Table  7.  Species  groups  resulting  from  inverse  numerical  classification  of  data.  (Am  ■  Amphipoda; 

Cn  *  Cnidaria;  Cu  -  Cumacea;  0  ■  Decapods;  E  *  Echinodermata ;  I  -  Isopoda;  Mo  -  Molluscs; 
My  •  Mysidacea;  P  •  Polychaeta;  T  ■  Tanaldacea). 


Group  A 

Ogyrid.es  limicola  (D) 

Travisia  sp.  (P) 

Trachypenaeus  constrictus  (D) 
Apanthura  magnified  (I) 

Phy l loaoce  avenae  ( P ) 

Olivella  mutica  (Mo) 

Nassarius  tricittatus  (Mo) 
Magelona  phyZlisae  (P) 
Polynices  duplicates  (Mo) 
Turbcnilla  sp.  (Mo) 

Podarke  obscura  (P) 
Paraprionospio  pinnata  (P) 

Group  B 

h'eripholis  elengata  (E) 

unknown  Pelecypoda  II 3  (Mo) 
1’naicla  serrata  (Am) 

Eulalia  sanguinea  (P) 

Ohione  eance Zlata  (Mo) 
unknown  Pelecypoda  II 9  (Mo) 
unknown  Polychaeta  II 26 
Orassinella  iunulata  (Mo) 
unknown  Polychaeta  #31 

Group  C 

Terebra  iislocata  (Mo) 
unknown  Cumacea  112 
Murinia  lateralis  (Mo) 

.‘Cage  Iona  rosea  (P) 
Erichthonius  brasiliensis  (Am) 

Group  D 

Heieromastus  filiformis  (P) 

Edo  tea  montosa  (I) 

Corophium  tuberculatum  (Am) 
Musi  dor  sis  bigeloui  (My) 

Sahel laria  ‘Julgaris  (P) 
Euaeramus  praelongus  (D) 
Jr.upnis  erenita  (P) 

Saoloplos  rubra  (P) 

Tiron  tropakis  (Am) 

3rania  clavata  (?) 

Group  E 

liucula  sp.  (Mo) 

Parapleustes  aestuarius  (Am) 
y.etartusidopsis  munda  (My) 
Callianassldae  (D) 

Group  F 

Exoschaeroma  diminutum  (I) 

Arrp niporeia  virginiana  (Am) 
Emeri ta  talcoida  (D) 

Haustori us  longirostri.s  (Am) 
Soohaustorius  'coni tzi  (Am) 
iepidacte lus  dutiscus  (Am) 


Group  G 

unknown  Pelecypoda  "2 
Jassa  falcata  (Am) 

Ganmarus  sp.  (Am) 

Group  H 

Sephfys  picta  (P) 

Haploscoloplos  sp.  (P) 
Protohaustorius  deichranKae  (Am) 
Platyischnopidae  A  (Am) 
Rhepoxynius  epistomus  (Am) 
Sunchelidium  americanur.  (Am) 
Magelona  papilliaomis  (P) 

Renilla  renif  ermis  (Cn) 

Group  I 

Tharyx  marioni  (P) 

Amastiaos  caperius  (?) 

Batea  catherinensis  (Am) 

< Xienia  fusiformis  (P) 

Anotnus  depresses  (I) 
unknown  Polychaeta  1 5 
Tellina  alternate  (Mo) 

Miarov rotor  us  ranee:  (Am) 
unknown  Pelecypoda  #1 
Ensis  directus  (Mo) 

Spisula  solidiss-'na  (n0) 
Scolelepis  texana  (P) 

Cauileriella  kill, crier?:?  (P) 
Oxyurostylis  smith:  (Cu) 

Glycera  iiiranch:  ata  (P) 

Dissodac teles  net  Zitas  ( 0 ) 
Mellita  cuinceie.rperfcrata  (E) 
Pagurus  long-carpus  (D) 

Group  J 

Scolelepis  stearate  (P) 

Donax  -sari a}.- Hi.-  (Mo) 

Spiophanes  tent  ex  (P) 
Acanthchaustori.es  mil's:  (Am) 
Paracnis  f eigen?  (P) 
Parahaestcrius  long- me  res  (Am) 
Lovenella  gracilis  (Cn) 

Group  K 

Bosnaniella  sp.  (My) 

Ogyrides  alphaer"str: .;  (D) 

Chi ridotea  s  tenor  s  ( I  i 
unknown  Cumacea  '1 3 
Etecne  heteroroda  (P) 

Di sr ic  enc l na ta  { P ) 

LeptognathiC  caeca  (T) 

Bathyporeia  earner:  (Am) 
Acanthchaustcriea  ('  •  (An 

unknown  Polychaeta  -*  1 1 
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Neohanstorius  schmitzi^  which  ranked  second  in  abundance  among  intertidal 
species  (Table  4). 


Three  species  comprised  Group  G,  and  none  were  abundant  or  frequently 
collected.  Constancy  and  fidelity  for  this  group  were  low  in  station  groups 
2  and  3,  and  no  specimens  were  collected  at  station  groups  1  or  4.  No 
apparent  ecological  factors  or  habitat  preferences  were  observed  that  would 
characterize  this  species  group. 

b .  Long-term  Changes  Following  Jetty  Construction 

Samples  collected  during  the  summer  and  fall  of  1982  at  the  four 
transects  on  Garden  City  Beach  contained  156  species  of  macroinvertebrates, 
with  150  species  found  at  subtidal  stations  and  only  26  species  found  at 
intertidal  levels  (Appendices  E-I).  As  in  1977-78,  polychaetes  accounted  for 
the  greatest  number  of  species  overall  (Table  8) ,  followed  by  amphipods  and 
pelecypods.  Taken  together,  these  three  taxa  comprised  greater  than  60%  of 
the  total  species,  which  was  similar  to  their  relative  importance  in  1977-78 
samples  (Table  2).  In  the  intertidal  zone,  however,  substantially  fewer 
species  of  polychaetes  and  pelecypods  were  collected  during  1982,  and 
amphipods  accounted  for  nearly  half  of  the  number  of  species  in  the  samples. 
Furthermore,  in  terms  of  their  numerical  abundance,  polychaetes  did  not 
dominate  the  intertidal  and  subtidal  collections  in  1982  as  was  noted  in 
1977-78  (Table  3).  Subtidally,  amphipods  and  pelecypods  were  most  abundant 
in  1982,  while  oligochaetes  and  nematodes  largely  dominated  the  intertidal 
fauna  (Table  9). 

(1) .  Intertidal  Community  Composition 

Oligochaetes  were  particularly  abundant  at  the  middle  inter¬ 
tidal  stations  in  1982,  and  were  generally  restricted  to  that  level  and  the 
highest  intertidal  level  (Table  10) .  Nematodes  were  also  abundant  in  the 
upper  intertidal  zone,  with  greatest  densities  at  the  highest  elevations. 

At  the  low  intertidal  level,  Emerita  talpoida ,  Donax  variabilis,  and 
Scolelepis  squaxnata  were  co-dominant,  and  along  with  oligochaetes  and 
nematodes,  they  comprised  nearly  98%  of  the  intertidal  fauna. 

Several  of  the  species  which  were  dominant  in  the  intertidal  zone 
during  1977-78  were  notably  reduced  in  abundance  in  1982  samples.  Most  of 
these  differences  may  be  attributed  to  the  normal  seasonal  variation  in 
abundance.  For  example,  Scolelepis  squamata,  Spiophanes  bombyx ,  and 
Neohanstonus  schmitzi  were  all  dominant  in  1977-78  when  all  four  seasons 
were  sampled  (Table  4),  but  were  considerably  reduced  in  importance  during 
1982  summer  and  fall  sampling.  Each  of  these  species  exhibited  peak  abundances 
during  the  winter  or  spring  of  1978  (see  Section  IV. 2a),  thus  accounting  for 
their  decreased  relative  abundance  in  the  latter  sampling  period. 

In  order  to  evaluate  jetty  effects  on  the  composition  of  the  intertidal 
community,  the  abundance  of  species  which  were  dominant  during  summer  and 
fall  was  compared  between  equivalent  sampling  periods  in  1977-78  vs.  1982, 
and  between  near-jetty  Transects  II  and  III  and  control  Transects  IV  and  V 
(Fig.  6).  Samples  collected  during  winter  and  spring  of  1978  were  not 
included  in  this  comparison,  nor  were  those  from  Transect  I,  which  was  only 


28 


Table  8.  Number  of  species  representing  each  of  the  major  macroinvertebrate 
taxa  in  intertidal  and  subtidal  samples  collected  from  Murrells 
Inlet  during  1982. 


No.  Species 


Taxon 

No.  Species 
Intertidally 

No.  Species 
Subtidally 

Both  Areas 
Combined 

Percent 
of  Total 

Cumul. 

Percent 

Polychaeta 

3 

42 

44 

28.2 

28.2 

Amphipoda 

12 

29 

33 

21.2 

49.4 

Pe  lecypoda 

3 

18 

18 

11.5 

60.9 

Decapoda 

2 

18 

18 

11.5 

72.4 

Gastropoda 

0 

8 

8 

5.1 

77.5 

Isopoda 

1 

8 

8 

5.1 

82.6 

Mysidacea 

1 

7 

7 

4.5 

87. 1 

Turbellaria 

0 

5 

5 

3.2 

90.3 

Cumacea 

1 

4 

4 

2.6 

92.9 

Echinodermata 

0 

3 

3 

1.9 

94.8 

Anthozoa 

1 

2 

2 

1.3 

96.2 

Oligochae  ta 

1 

1 

1 

0.6 

96.8 

Tanaidacea 

0 

1 

1 

0.6 

97.5 

Nematoda 

1 

1 

1 

0.6 

98.1 

Sipunculida 

0 

1 

1 

0.6 

98.8 

Cephalochordata 

0 

1 

1 

0.6 

99.4 

Rhynchocoe la 

0 

1 

1 

0.6 

100.0 

TOTAL 
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150 


156 


Table  9. 


Numbers  of  individuals  of  each  of  the  major  macroinvertebrate  taxa 
in  intertidal  and  subtidal  samples  collected  from  Murrells  Inlet 
during  1982. 


Taxon 

No.  Individuals 
Intertidally 

No.  Individuals 
Subtidally 

Total 

Numbers 

Percent 
of  Total 

Cumul. 

Percent 

Pelecypoda 

921 

1753 

2674 

19.2 

19.2 

Polychaeta 

858 

1405 

2263 

16.2 

35.4 

Amphipoda 

100 

2152 

2252 

16.2 

51.6 

Nematoda 

1428 

793 

2221 

15.9 

67.5 

Oligochaeta 

2105 

13 

2118 

15.2 

82.7 

Decapoda 

1178 

242 

1420 

10.2 

92.9 

Turbellaria 

0 

351 

351 

2.5 

95.4 

Mysidacea 

6 

220 

226 

1.6 

97.0 

Tanaidacea 

0 

129 

129 

0.9 

97.9 

Isopoda 

2 

94 

96 

0.7 

98.6 

Anthozoa 

1 

56 

57 

0.4 

99.0 

Ech inode rmata 

0 

56 

56 

0.4 

99.4 

Gastropoda 

0 

31 

31 

0.2 

99.6 

Cumacea 

1 

19 

20 

0.1 

99.8 

Rhynchocoela 

0 

16 

16 

0.1 

99.9 

Cephalochordata 

0 

8 

8 

<0.1 

99.9 

Sipunculida 

0 

1 

1 

<0.1 

100.0 

TOTAL 


6600 


7339 


13939 


TOTAL  NUMBER  OF  INDIVIDUALS 


sampled  during  1977-78.  The  results  of  these  comparisons  (Fig.  6)  indicate 
differences  in  the  abundance  and  distribution  of  some  species,  but  similari¬ 
ties  for  others. 


Oligochaetes  were  not  collected  in  1977-78,  but  were  moderately  abundant 
on  both  control  transects  and  on  Transect  r  E I  during  either  the  summer  or 
fall  of  1982  (Fig.  6).  Nematodes  were  also  low  in  abundance  during  1977-78, 
but  were  found  in  substantially  greater  numbers  in  1982,  especially  during 
the  fall  on  the  control  transects  and  Transect  III.  The  lack  of  any  consis¬ 
tent  pattern  of  abundance  (control  vs.  near-jetty  transects;  prior  to  vs. 
following  construction)  illustrates  the  temporal  and  spatial  variability 
in  the  distribution  of  these  organisms,  and  is  probably  not  indicative  of 
any  direct  impact  from  construction  of  the  jetties. 

The  mole  crab  Encinta  ta.lv  'Ida  and  the  coquina  clam  Donax  variabilis 
showed  little  difference  between  intial  densities  and  those  five  years  later 
on  Transects  II  and  III  (Fig.  6).  During  the  summer  of  1982,  however, 
densities  on  both  control  transects  were  considerably  higher  than  on  near¬ 
jetty  Transects  II  and  III,  indicating  a  possible  jetty  effect  on  the 
distribution  of  these  species  during  their  period  of  maximum  abundance. 

The  most  abundant  intertidal  species  in  1977-78  (5.  squamata  and 
N.  aamitzi)  were  found  in  high  densities  on  only  two  transects  in  the  summer 
of  1982,  and  were  relatively  rare  during  the  fall  (Fig.  6).  The  reduced 
numbers  of  these  species,  compared  to  the  initial  sampling  period,  is  related 
to  their  seasonal  pattern  of  abundance,  since  peak  densities  in  1977-78 
occurred  during  winter  and  spring  months,  which  were  not  sampled  in  1982. 

( 2 ) .  S_ii_bt_ ida  1  Community  Composition 

Three  of  the  dominant  species  of  macroinvertebrates  collected 
in  the  suhtidal  zone  chiring  1982  were  restricted  to  the  offshore  stations. 
These  were  the  pelecypod  ,*>.>■  1. Li  nirtinicctur' a ,  the  polychaete  Podapke 

obaaur-t  and  an  undetermined  flatwonn,  Turbellaria  A  (Table  11).  Additionally, 
the  fossorial  amph ipods  .n  o  o;  'v/,  <nut;  and  Platyischnopidae  A  were 

most  abundant  at  offshore  stations,  although  they  were  also  observed  in 
lower  densities  at  the  shallower  stations.  Other  species,  such  as  the 
amphipod  Pi>  •'  the  mysid  Bovmaniella  sp .  ,  the 

polychaete  1' >  •  ::  -  and  nematodes  were  found  throughout  the 

subtidal  zone,  but  were  most  abundant  at  midshore  stations.  Finally,  certain 
species,  including  and  the  amphipod  Bathypoveia  parkeri,  were 

largely  restricted  to  the  nearshore  stations  (Table  11). 

The  overwhelming  numerical  dominance  of  the  subtidal  community  by 
Spiopn, in-'.--  :  that  was  observed  in  1977-78  (Table  5)  was  not  apparent 

during  1987.  I'nee  again,  rj,is  difference  is  most  likely  a  result  of  the 
peak  abundances  of  this  species  during  seasons  (winter  and  spring)  that 
were  not  sampled  in  1987  (Fig.  3). 

The  distribution  ot  three  species  (  ’.  mavl  ; niacnsit' ,  P.  obscura,  and 
Nematoda),  which  were  collected  onlv  during  1982,  may  reflect  the  effects 
of  jetty  construction,  particularly  along  the  channel  portion  of  Transect 
II  (Fig.  7).  V;.’.’  ee  ’  •••..•/><•  ■*.  •'  and  P.  ornaur'a  were  collected  only 
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TOTAL  NUMBER  OF  INDIVIDUALS 


at  SS03  (Appendix  E)  ,  where  sediments  were  very  coarse  and  contained  larger 
amounts  of  shell  hash  than  other  stations.  Nematodes  were  also  considerably 
more  abundant  on  Transect  II,  especially  during  the  summer.  .Jetty  construc¬ 
tion  may  also  have  affected  the  subtidal  distribution  of  V'trn.al-'.lio, 
since  it  was  only  abundant  at  control  stations  in  1982. 

Most  of  the  other  dominant  species,  such  as  the  amphipods  P.  -leiarmannae , 
Platyischnopidae  A,  and  R.  e>  rru--,  and  the  polvchaete  }  <:r  :  1 1  icormis , 
were  less  abundant  on  Transect  II  than  on  the  other  transects  sampled  in 
1982.  These  differences  are  not  necessarily  related  to  the  impact  of  the 
jetties,  however,  since  similar  differences  ware  observed  between  Transects 
II  and  III  during  the  fall  of  1977,  prior  to  jettv  construction  (Fig.  7). 

( 3 ) .  Community  Jytrxi c t_u r e 

The  trends  noted  in  species  richness  and  diversity  of  1977-78 
samples  were  generally  repeated  in  the  subsequent  sampling  period.  Species 
numbers  and  species  richness  increased  seaward  along  the  transects,  although 
the  abrupt  change  noticed  between  MHW  and  MIL  was  not  as  clear  in  1982 
(Table  12).  This  is  probably  the  result  ot  the  abundance  of  nematodes  and 
oligoehaetos  observed  at  the  MHW  level  on  Transects  Ml,  IV,  and  V  during 
the  latter  sampling  period,  when  faunal  densities  were  far  greater  than 
those  observed  initially  at  that  level  (Tables  h  and  12).  Another  similarity 
with  the  initial  sampling  period  was  the  occurrence  of  lowest  diversity 
values  at  the  upper  intertidal  level  and  greatest  diversity  at  the  midshore 
or  offshore  stations  on  each  transect  (''able  12). 

Although  species  richness  and  diversity  ost i mates  at  each  station 
revealed  no  consistent  differences  among  the  four  transects  sampled  in  1982 
(Table  12),  differences  were  noted  in  the  total  number  of  species  and 
individuals  on  the  intertidal  transects  sampled  in  1977-78  vs.  1982  (Fig.  8). 
During  the  summer  of  1978,  before  rock  removal  created  the  weir  section  in 
the  jetty,  the  finer  sediments  at  sheltered  intertidal  stations  (SI) 
contained  twice  as  many  species  as  the  number  collected  on  the  exposed  side 
(NI) .  By  1982,  ST  stations  wore  less  sheltered  because  the  weir  section 
allowed  wave  action  to  cross  the  jetty,  and  the  number  of  species  at  those 
stations  was  reduced  substantially.  Additionally,  the  number  of  species  on 
both  near-jettv  transects  was  lower  than  (in  control  transects  (Cl  and  GI). 

The  number  of  individuals  in  intertidal  samples  was  also  lowest  at  the  ST 
stations.  These  low  abundances  noted  or.  Transect  II  reflect,  in  part,  the 
absence  of  animals  at  the  highest  intertidal  level  during  1982  (Appendix  E) . 

In  the  subtidal  zone,  no  consistent  differences  were  noted  among 
transects  with  respect  to  the  number  of  species .  ei  ther  between  years  or 
among  transects  within  a  sampling  period  (i'i  m  9).  Furthermore,  no  consis¬ 
tent  differences  were  noted  in  overall  abundance,  except  on  the  channel 
transect  (SS)  where  n:y'i  *>•*•••  e.-  V  and  r.  were  very  abundant 

during  the  fall  of  1982  (Fig.  7). 

Normal  cluster  analysis  of  sun.  -  r  and  fall  samples  showed  clear 
separation  of  intertidal  and  subtidal  collections  (Figs.  10  and  11). 

Intertidal  stations  formed  three  station  inn,,',  i  1,  2,  and  '  among  summer 
samples,  and  two  groups  (1  and  2)  in  fall  col  led  ! ons.  comparisons  of  the 
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Comparison  of  the  number  of  sneeies  and  individuals  in  pooled  intertid 
samples  from  the  near-jettv  and  control  transects.  Cross-hatched  bars 
represent  1977-78  samples  and  solid  bars  represent  1982  samples. 


SUMMER 


Comparison  of  the  number  of  species  and  individuals  in  pooled  subtidal 
samples  from  the  near— jet tv  and  control  transects.  Cross-hatched  bars 
represent  1977-78  samples  and  solid  bars  represent  1982  samples. 


Group  Year  Station 

1982  CI03 
1982  GI03 
1982  CI02 
1982  GI02 


Figure  10.  Normal  cluster  dendrogram  of  summer  samples  snowing  station  groups  formed 
using  the  Bray-Curtis  similarity  coefficient  and  flexible  sorting. 
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formal  cluster  dendrogram  of  fall  samples  showing  station  groups  formed  using  the  Bray 
Curtis  similaritv  coefficient  and  flexible  sorting. 


entities  within  those  groups  showed  no  well-defined  differences  attributable 
to  jetty  effects.  In  general,  the  highest  intertidal  stations  (Ol's)  were 
low  in  similarity  to  other  intertidal  stations  (e.g.,  groups  2  and  6,  Fig. 

10).  Similarity  was  also  low  during  the  fall  between  control  stations  C103 
and  GI03  and  all  other  intertidal  stations  (Fig.  11),  although  this  difference 
was  not  noted  in  the  analysis  of  summer  samples. 

Subtidal  stations  formed  the  remaining  groups  in  both  dendrograms 
(Groups  3,  4,  and  5).  During  both  seasons  of  1982,  most  SS  stations  were 
dissimilar  to  all  other  subtidal  stations,  except  the  two  atypical  (muddy) 
"control"  stations  CS03  and  GS03.  They  were  also  dissimilar  to  SS  stations 
sampled  in  1977-78,  probably  as  a  result  of  the  modified  conditions  on  this 
transect  which  were  due  to  jetty  construction.  Subtidal  stations  on  the  north 
side  of  the  jetty  (NS),  however,  generally  showed  greater  similarity  to 
the  control  transects  and  to  NS  and  SS  stations  sampled  in  1977-78. 

c.  General  Discussion 


Many  previous  studies  of  the  benthic  macroinvertebrate  fauna  inhabit¬ 
ing  sandy  beaches  have  been  limited  to  the  intertidal  zone  (Croker,  1967, 

1968,  1970,  1977;  Dexter,  1967,  1969,  1979;  Croker  et  a 1. ,  1975;  Holland 
and  Dean,  1977;  Saloman  and  Naughton,  1977,  1978;  Simon  and  Dauer,  1977; 

Croker  and  Hatfield,  1980)  or  to  shallow  subtidal  waters  (Frankenberg ,  1971; 
Frankenberg  and  Leiper,  1977;  Maurer  et  al.,  1979a;  Oliver  et  al.,  1980). 
Treatment  of  the  intertidal  and  subtidal  zones  as  distinctly  sepa) ate 
habitats  is  most  likely  the  result  of  convenience  and  economy  of  sampling, 
with  the  mean  low  water  mark  being  traditionally  regarded  as  the  transition 
between  intertidal  and  subtidal  communities  (Dexter,  1969;  Croker,  1977). 

The  results  of  the  present  study  confirm  that  a  distinct  difference  in 
overall  community  structure  exists  between  the  intertidal  and  subtidal  zones 
(Figs.  4,  10,  11),  but  it  is  important  to  note  that  many  of  the  numerically 
dominant  species  are  prevalent  in  both  zones  (Tables  4,  5,  10,  11). 

Saolelepif  squarriata,  for  example,  was  a  dominant  intertidal  species  at 
Murrells  Inlet,  but  it  was  also  important  subtidally,  ranking  third  in 
abundance  during  1977-78.  Matta  (1977)  also  noted  that  this  species  was 
dominant  in  the  subtidal  areas  of  a  high-energy  beach  in  North  Carolina, 
even  though  it  is  typically  considered  an  intertidal  species  (Croker,  1970, 
1977;  Foster,  1971;  Croker  et  al. ,  1975;  Saloman  and  Naughton,  1978). 

The  coquina  clam  Donax  vaviabilis  and  the  pclychaete  Spiophanep  bonibyx 
are  also  important  in  both  intertidal  and  subtidal  assemblages  (Appendices 
A-F.).  D.  Varial)itis  is  a  rapidly  burrowing  bivalve  that  is  common  on 
beaches  along  the  United  States  Atlantic  coast  between  New  York  and  Texas 
(Abbott,  1974),  where  it  is  frequently  seen  in  large  aggregations.  Pearse 
et  al.  (1942),  Jacobson  (1955),  and  Turner  and  Belding  (1957)  reported 
that  populations  of  D.  Variabilis  move  up  and  down  the  beach  with  the  tide, 
and  our  collections  in  the  nearshore  and  midshore  areas  document  that  it  is 
also  common  subtidally.  Spiophanes  bombyx  was  the  most  abundant  species  at 
Murrells  Inlet  in  1977-78,  ranking  first  in  abundance  subtidally  and  fourth 
in  the  intertidal  zone.  Although  collected  both  intertidally  and  subtidally 
in  1982,  the  reduced  abundance  of  this  spionid  during  that  period  was 
probably  a  result  of  the  lack  of  sampling  during  its  peak  abundance  (winter 
and  spring) . 
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The  dominance  of  the  intertidal  zone  by  oligochaetes  and  nematodes  at 
Murrells  Inlet  in  1982  suggests  that  there  may  be  considerable  yearly 
variability  in  the  dominant  species,  since  these  taxa  were  not  common  in 
1977-78.  Additionally,  these  taxa  have  not  been  commonly  reported  in  the 
literature  for  similar  habitats  elsewhere.  Specimens  of  both  taxa  in  our 
samples  were  generally  rather  small,  and  are  often  considered  meiofauna. 
Therefore,  the  large  numbers  collected  in  this  study  may  be  due,  in  part,  to 
our  use  of  smaller  sieve  size  (0.5  mm)  than  that  often  used  in  other 
studies  of  benthic  invertebrates. 

The  abundance  of  S.  squamata,  D.  variabilis,  S.  bombyx ,  and  nematodes 
across  the  range  of  beach  elevations  at  Murrells  Inlet  illustrates  that  the 
intertidal  and  shallow-water  sand  regions  can  be  considered  an  ecological 
unit,  as  Fincham  (1971)  has  suggested.  However,  we  are  not  suggesting  that 
there  are  no  differences  between  intertidal  and  subtidal  assemblages,  since 
many  of  the  less  abundant  species  were  primarily  habitat-restricted,  with 
most  groups  confined  to  subtidal  waters.  For  example,  the  nodal  analysis 
of  1977-78  data  documents  that  several  species  groups  (A-D)  were  specifi¬ 
cally  restricted  to  the  deepest  subtidal  stations,  while  others  (E,  H,  I, 

K)  were  more  widely  distributed  in  the  subtidal  zone  (Fig.  5).  Group  F, 
on  the  other  hand,  was  restricted  to  the  middle  and  lower  intertidal  zones. 
Very  few  specimens  of  this  group  were  found  at  high  intertidal  stations, 
and  only  one  specimen  occurred  in  subtidal  samples. 

The  intertidal  fauna  of  U.S.  Atlantic  coast  sandy  beaches  has  typically 
been  characterized  as  dominated  by  peracarid  crustaceans,  especially 
haustoriid  amphipods  (Pearse  et  al. ,  1942;  Croker,  1967,  1977;  Dexter,  19b9; 
Sameoto,  1969a;  Holland,  1974;  Holland  and  Dean,  1977).  These  fossorial 
amphipods  have  been  frequently  noted  to  dominate  subtidal  assemblages  in 
shallow  nearshore  waters  as  well  (Sameoto,  1969b;  Dorjes,  1972;  Maurer  et 
al.,  1979b).  At  Murrells  Inlet,  however,  polychaete  worms  dominated  the 
intertidal  and  subtidal  faunal  assemblages  in  the  1977-78  sampling  period, 
both  in  terms  of  the  number  of  species  and  number  of  individuals.  Similar 
domination  of  sandy  beach  fauna  by  polychaetes  has  been  correlated  to  the 
degree  of  exposure  to  wave  action  by  previous  investigators.  Croker  (1977) 
observed  increased  dominance  by  polychaetes  ( S .  squamata,  Piyaosi  .  '-.’jars, 
Paraonii •  j' uqcKs)  with  increased  protection  from  wave  exposure  on  Now 
England  beaches.  Oliver  et  al.  (198 j)  defined  two  distinct  fauna  ’  /.ones  on 
a  subtidal  high-energy  beach  in  California.  The  first  zone  was  ;  s'...  1  lor 
(■  \\  ~i)  ta-  -an  /oik"  in  which  the  relatively  mobile  h.mstv  r  i .  d . 

oedicerot  id,  and  phoxocephal id  amphipods  and  ostracod  crust a>  i  . in-,  vt  rc  pre¬ 
dominant.  Deeper  waters  contained  the  "polychaete  zone,"  which  consisted 
primarily  of  organisms  that  maintain  relatively  permanent  tubes  and  burrows. 
These  authors  attributed  this  distinct  zonation  to  the  decrease  in  wave- 
induced  bottom  disturbance  that  was  associated  with  increased  waiter  depth. 

At  Murrells  Inlet  the  proportion  of  polychaete  to  peracarid  crustacean 
species  in  the  1977-78  sampling  period  was  1:1.4  inter t idal ly ,  and  1:0.6 
subtidally.  This  suggests  a  similar  relationship  between  the  degree  of 
exposure  to  harsh  environments  and  richness  of  the  polychaete  fauna  (Table 
2)  when  all  four  seasons  are  considered.  Although  polychaetes  did  not 
dominate  the  subtidal  community  in  the  two  seasons  sampled  in  1982,  they 
were  a  more  important  component  of  the  community  in  that  zone  than  in  the 
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intertidal  zone.  The  apparent  success  of  polychaete  species  at  Murrells 
Inlet  compared  with  other  sandy  beach  habitats  may  be  attributed  in  part  to 
the  moderate  impact  of  wave  energy  in  this  region.  Roberts  (1974)  also 
noted  that  the  fauna  is  more  diverse  and  polychaetes  are  better  represented 
on  moderate  wave  energy  beaches  of  South  Carolina  and  Georgia  than  on  high- 
energy  beaches. 

The  degree  of  wave  exposure  affects  other  aspects  of  community  structure 
as  well.  Croker  (1977)  found  that  species  richness,  evenness,  and  diversity 
were  all  considerably  higher  on  a  semi-protected  intertidal  beach  than  at  a 
moderately  exposed  site  over  the  duration  of  a  four-year  study.  Other 
studies  have  noted  a  similar  relationship  between  species  numbers  and  the 
degree  of  exposure  (McIntyre,  1970,  1977;  Croker  et  al. ,  1975).  During 
construction  of  the  jetty  at  Murrells  Inlet  we  observed  increased  species 
richness  in  the  intertidal  assemblage  on  the  sheltered  side  of  the  jetty  by 
February  (Table  6),  and  values  were  notably  higher  than  on  the  other  inter¬ 
tidal  transects  sampled  during  that  season.  However,  this  increased  diversity 
was  short  term  and  the  number  of  species  was  reduced  as  opportunists  were 
eliminated.  Five  years  later,  the  number  of  species  in  the  intertidal 
community  near  the  jetty  was  lower  than  in  the  control  area,  although  H' 
values  were  not  consistently  different.  The  presence  of  the  jetty  weir  may 
have  minimized  any  differences  due  to  sheltering,  since  the  intertidal  area 
on  the  south  side  of  the  jetty  receives  wave  action  during  high  tide  periods. 

The  effects  of  sheltering  on  community  structure  were  not  as  apparent 
along  the  subtidal  portions  of  Transect  II  during  the  1977-78  period.  By 
August,  jetty  construction  had  progressed  to  a  point  just  past  SS02,  and 
although  species  numbers  increased  at  SS01  and  SS02,  similar  increases  were 
observed  on  Transect  I.  Differences  were  more  apparent  at  SS  stations  five 
years  later,  particularly  with  respect  to  the  density  of  dominant  species 
(Fig.  7)  and  overall  community  composition  (Figs.  10  and  11). 

In  our  study,  differences  due  to  jetty  construction  appeared  to  be 
short-term  and/or  confined  to  the  area  between  the  jetties.  However,  although 
the  Huntington  Beach  transect  was  not  re-sampled  in  1982,  extensive  shoaling 
was  noted  on  that  beach  for  a  considerable  distance  south  of  the  jetties. 
Presumably,  any  modifications  in  the  beach  community  structure  associated 
with  sheltering  and  shoaling  effects  could  be  expected  to  occur  in  that  area. 
North  of  the  jetties  on  Garden  City  Beach,  no  short-term  or  long-term  changes 
have  occurred  which  can  be  attributed  to  jetty  construction,  but  it  is 
probable  that  planned  nourishment  activities  on  that  beach  will  result  in  at 
least  some  short-term  modifications  in  macroinvertebrate  community  structure 
(Naqvi  and  Pullen,  1982). 


V.  SUMMARY  AND  CONCLUSIONS 

1.  Macrobenthic  communities  of  the  intertidal  and  nearshore  subtidal 
environments  at  Murrells  Inlet,  South  Carolina,  were  studied  during  jetty 
construction  and  five  years  later.  Since  biological  impacts  of  jetty 
structures  are  not  well  understood,  the  present  study  was  undertaken  in 
order  to  describe  the  benthic  communities  and  to  assess  any  short-term  or 
long-term  effects  on  those  communities  attributable  to  jetty  construction. 


2.  Jetty  construction  commenced  on  the  Murrells  Inlet  Navigation  Project 
during  the  fall  of  1977  and  benthic  sampling  was  initiated  just  prior  to 
construction  along  three  transects:  two  adjacent  to  the  north  jetty  and  one 
further  away  on  Huntington  Beach.  Sampling  continued  quarterly  for  the  first 
year  during  construction  of  the  north  jetty.  By  March  of  1980,  the  jetties 
were  completed  and  in  1982,  sampling  was  repeated  during  two  seasons. 
Transects  sampled  during  this  latter  effort  included  the  two  adjacent  to  the 
north  jetty  and  two  control  transects  further  north. 

3.  On  each  transect,  replicate  infaunal  samples  were  collected  at  three 
intertidal  stations,  from  mean  high  water  to  mean  low  water,  and  at  three 
subtidal  stations  located  in  depths  between  one  and  five  meters.  Intertidal 
samples  were  collected  using  a  quadrat  box,  and  subtidal  collections  were 
made  with  a  Van  Veen  grab.  Sediment  samples  were  taken  at  each  location 
during  the  initial  study  period  (1977-78)  and  hydrographic  measurements  were 
made  at  subtidal  stations. 

4.  Water  temperature  in  the  area  reflected  normal  seasonal  variation,  and 
ranged  from  6.0°  -  28. 7°C.  Salinities  were  consistently  high  and  ranged 
from  31.9  -  35.4  °/oo.  Differences  between  surface  and  bottom  samples 
were  negligible,  indicating  that  these  waters  were  well  mixed. 

5.  Sediments  in  the  area  typically  consisted  of  quartz  sand  and  shell  hash. 
Although  considerable  variability  was  observed  among  stations  with  respect 

to  sediment  characteristics,  some  general  patterns  of  sediment  distribution 
were  noted  that  were  related  to  beach  elevation,  transect  location,  and 
season.  Two  notable  exceptions  to  these  patterns  were  observed:  1)  the 
appearance  of  finer  sediments  and  shoaling  along  the  intertidal  portion  of 
one  transect  (Transect  II)  during  jetty  construction,  and  2)  the  very 
coarse,  shelly  sediments  found  along  the  outer  subtidal  portion  of  the 
same  transect  following  jetty  construction. 

6.  The  benthic  community  at  Murrells  Inlet  was  initially  dominated  by 
several  species  of  polychaetes,  amphipods,  and  pelecypods.  In  the  inter¬ 
tidal  zone,  the  spionid  polychaete  Seotelepis  aquamata  was  most  abundant 
while  a  different  spionid,  S]qicphan.es  bomhyx ,  was  dominant  at  subtidal 
stations.  Overall,  polychaetes  accounted  for  40%  of  the  number  of  species 
and  greater  than  60%  of  the  total  number  of  individuals  collected  during  the 
initial  study  period.  By  1982,  however,  this  dominance  by  polychaetes  was 
no  longer  apparent.  Oligochaetes  and  nematodes  numerically  dominated  the 
intertidal  zone  during  this  latter  period,  while  amphipods  and  pelecypods 
were  most  abundant  subtidally.  This  change  was  probably  not  related  to 
jetty  construction,  but  was  most  likely  the  result  of  natural  yearly 
variation  and  limited  sampling  in  1982,  when  collections  were  not  made  during 
winter  or  spring  (periods  of  maximum  abundance  of  S.  squamata  and  S.  bombpx). 
The  dominance  of  nearshore  and  intertidal  beach  communities  by  polychaetes 
has  not  been  frequently  reported  in  the  literature  and  may  be  attributed  in 
part  to  the  moderate  impact  of  wave  energy  in  this  region. 

7.  Jetty  effects  were  indicated  by  the  distribution  and  abundance  of  a  few 
species  ( Oanpinnlla  martinicennis  and  Podarke  obsouva) ,  but  this  appeared 
to  he  restricted  to  the  outer  stations  on  Transect  II.  Otherwise, 
comparison  of  species  abundance  between  years  and  among  transects  suggested 
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no  widespread  impacts  attributable  to  jetty  construction. 

8.  Species  richness  and  diversity  were  lowest  at  the  upper  intertidal 
stations,  and  generally  increased  in  a  seaward  direction  along  most  transects. 
One  significant  exception  to  this  trend  occurred  at  the  sheltered  intertidal 
stations  on  Transect  II,  where  species  richness  was  temporarily  elevated 
following  initial  sheltering  by  the  jetty.  This  was  a  short-term  effect, 
however,  and  by  1982,  indices  of  species  diversity  and  richness  were  not 
markedly  different  from  those  observed  initially. 

9.  Cluster  analysis  showed  clear  separation  of  intertidal  and  subtidal 
stations.  Although  several  of  the  numerically  dominant  species  were  widely 
distributed  throughout  both  intertidal  and  subtidal  zones,  many  of  the  less 
abundant  species  were  habitat-restricted.  Some  dissimilarity  was  noted 
between  subtidal  stations  sampled  during  1982  on  Transect  II  and  the 
remaining  subtidal  stations,  but  no  other  differences  in  community  structure 
were  apparent  that  could  be  strictly  related  to  jetty  construction. 

10.  Impacts  from  jetty  construction  appear  to  have  been  either  short-term 

or  limited  to  areas  where  changes  in  sediment  characteristics  were  associated 
with  altered  benthic  community  structure.  Extensive  shoaling  to  the  south 
of  these  jetties  precluded  repeated  sampling  in  that  area;  however, 
modifications  in  community  structure  associated  with  sheltering  and  shoaling 
effects  should  he  expected  to  occur  there  as  well.  The  area  to  the  north  of 
the  jetties  does  not  appear  to  have  been  affected  by  their  presence,  although 
future  alterations  from  proposed  beach  nourishment  may  have  some  impact  on 
the  beach  community  in  that  area. 
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Appendix  A.  Carbonate  content  (percent  by  weight),  mean  grain  size  U  unit.-,*, 
standard  deviation,  skewness,  and  kurtosis  of  sediments  in  the 
Murrells  Inlet  study  area  (1977-78). 


Station 

Month 

% 

CaCO^ 

X 

Grain  Size 

Standard 

Deviation 

Skewness 

Kurtosis 

NI01 

November 

9.38 

1.524 

0.918 

-0.206 

-0.657 

February 

2.88 

1.975 

0.474 

0.068 

0.958 

May 

August 

3.26 

1.50 

2.274 

0.599 

-0.166 

0.770 

N 102 

November 

10.76 

1.575 

0.888 

-0.401 

1.023 

February 

8.46 

1.939 

0.774 

-0.698 

2.860 

May 

August 

7.00 

4.80 

2.092 

0.725 

-0.862 

4.936 

NI03 

November 

11.72 

1.768 

1.110 

-0.475 

0.396 

February 

17.22 

1.323 

1.273 

-0.338 

-0.376 

May 

August 

10.18 

5.00 

1.999 

0.926 

-0.740 

2.529 

NS01 

November 

5.76 

2,856 

0.523 

-0.657 

3.149 

February 

11.60 

1.693 

1.046 

-0.437 

0.457 

May 

August 

5.32 

2.819 

0.519 

-0.822 

5.467 

NS02 

November 

4 . 66 

2.667 

0.527 

-0.643 

4.057 

February 

3.66 

2.521 

0.332 

-0.710 

5.132 

May 

August 

12.25 

9.30 

1.248 

1.046 

-0.142 

0.476 

S..03 

Novembe  r 

6.72 

2.482 

0.670 

-0.455 

1.045 

February 

13.18 

2.687 

0.596 

0.683 

3.42] 

May 

Angus t 

6.93 

6.50 

0.558 

0.853 

0.475 

0.552 

(Cunt inued) 
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Station 


Grain  Size 


Standard 

Deviation 


Skewness  Kurtosis 


November 

2.54 

2.275 

February 

1.95 

2.324 

May 

2.07 

2.235 

August 

November 

14.64 

1.525 

February 

3.50 

2.468 

May 

7.23 

2.110 

August 

November 

11.34 

1.959 

February 

6 . 44 

2.596 

May 

5.44 

2.576 

August 

November 

7.24 

2.071 

February 

3.36 

2.097 

May 

6.28 

1.876 

August 

6.80 

November 

5.48 

2.561 

February 

4.04 

2.167 

May 

2.88 

2.321 

August 

7. 10 

November 

5.76 

2.603 

February 

11.28 

2.592 

May 

4.78 

2.623 

August 

6.70 

(Continued) 
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Station 
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CaCO., 

Grain  Size 

Deviation 

Skewness 

Kurtosis 

- 

1 

• 

HI01 

• 

l*.‘ 

November 

1.26 

2.490 

0.374 

-0.161 

2.495 

February 

1.09 

2.447 

0.407 

0.079 

1.660 

- 

May 

0.11 

2.527 

0.316 

-0. 1 12 

3.34  3 

_■  * 

K 

HI02 

August 

1.30 

• 

November 

3.48 

2.089 

0.594 

-0.251 

0.455 

February 

3.66 

2.362 

0.425 

-0.343 

1.687 

May 

2.91 

2.078 

0.488 

-0.181 

0.800 

August 

3.70 
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T  -  lanaldacea. 
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